Role of horizontal gene transfer in the evolution of photosynthetic eukaryotes and their plastids.
Plastids are the organelles derived from a cyanobacterium through endosymbiosis. Unlike mitochondria, plastids are not found in all eukaryotes, but their evolution has an added layer of complexity since plastids have moved between eukaryotic lineages by secondary and tertiary endosymbiotic events. This complex history, together with the genetic integration between plastids and their host, has led to many opportunities for gene flow between phylogenetically distinct lineages. Some intracellular transfers do not lead to a protein functioning in a new environment, but many others do and the protein makeup of many plastids appears to have been influenced by exogenous sources as well. Here, different evolutionary sources and cellular destinations of gene flow that has affected the plastid lineage are reviewed. Most horizontal gene transfer (HGT) affecting the modern plastid has taken place via the host nucleus, in the form of genes for plastid-targeted proteins. The impact of this varies greatly from lineage to lineage, but in some cases such transfers can be as high as one fifth of analyzed genes. More rarely, genes have also been transferred to the plastid genome itself, and plastid genes have also been transferred to other non-plant, non-algal lineages. Overall, the proteome of many plastids has emerged as a mosaic of proteins from many sources, some from within the same cell (e.g., cytosolic genes or genes left over from the replacement of an earlier plastid), some from the plastid of other algal lineages, and some from completely unrelated sources.